UNCLASSIFIED 


AD  NUMBER 


AD838943 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  5  May 
1965.  Other  requests  shall  be  referred  to 
Department  of  Army,  Fort  Detrick,  Attn: 
TRB/TID,  Frederick,  MD  21701. 


AUTHORITY 


SMUFD,  D/A  ltr,  14  Feb  1972 


THIS  PAGE  IS  UNCLASSIFIED 


AB838943 


4 

•i# 


TRANSLATION  NO.  f3(*2l 
DAAA-13- 

date-.5’MA);/&6'^ 


DDC  AVAILABILITY  NOTICE 


Reproduction  of  this  publication  in  whole  or  in 
part  is  prohibited.  However,  LDC  is  authorized 
to  reproduce  the  publication  for  United  States 
Government  purposes.  T"‘|  r  > 


\ 

\-  >  ■; 

V  ;  ‘  I 

•  .  \ 
\  *  *  ' 


1 

V. 


;  iJ 


y  u.i-- 1 


STATEMENT  #2  UNCLASSIFIED 

--"-Sir--- 
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STUDIES  ON  THE  POLYSACCHARIDE  ANTIGENS  OF  BRUCELLA 


/Following  is  a  translation  of  an  article  by 
^.A.  Fuks  and  C.A.  Serpa,  prepared  with  the 
aid  of  tne  National  Research  Council  (Ccnsel 
ho  Nacional  de  Pesquisas),  in  the  Portuguese- 
language  publication  Ana  is  de  Microbiologia 
(Annals  of  Microbiology),  Microbiology  Lab¬ 
oratory,  National  School  of  Pharmacy,  Univer¬ 
sity  of  Brazil,  Part  A,  No.  10,  Rio  de  Jane- 
rio,  1962,  pages  63-78.7 


I.  Physical,  Chemical  and  Physicochemical  Determinations 

The  determination  of  the  antigenic  structure  among  the 
members  of  the  Brucella  genus  has  been  studied  by  various 
writers,  by  means  of  immunological  or  chemical  processes; 
however,  there  are,  up  to  the  present  time,  several  problems 
without  a  definite  solution. 

When  one  reviews  what  haa  been  written  on  the  subject, 
it  is  seen  that  Burnet  (1922)  isolated  a  material  that  showed 
antigenic  activity,  by  using  filtrates  of  a  Brucella  culture. 

One  of  the  first  studies  on  Brucella  antigc  ns  was  made 
by  Schoenhoitz  and  Myer  (?.927) ,  in'  which  fhese  writers  ob¬ 
tained  a  bacillary  extract,  called  abortin,  by  freezing  and 
unfreezing  the  cells.  This  material,  which  also  contained 
nuclooprotein,  showed  allergizing  activity. 

When  Wilson  and  Miles  (1932)  studied  the  antigenic  dif¬ 
ferences  between  the  Brucella  species,  they  postulated  the 
existence  of  two  antigens,  A  and  M,  which  varied  quantita¬ 
tively  between  the  three  species. 

Favilli  and  Biancallani  (1932),  while  working  with 
specimens  of  Brucella  melitensis  and  Brucella  abortus,  is¬ 
olated  a  serologically  active'  polysaccharide  from  the  first 
species;  however,  they  did  not  succeed  in  isolating  an  active 
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substance  from  Brucella  abortus.  The  isolated  material 
contained  4.5%  N2,  gave  positive  reactions  for  uronic 
acid  and  negative  reactions  for  pentoses. 

Huston  and  colleagues  (1934)  isolated  a  ploysaccha- 
ride  fraction  from  Br.  susi,  Br.  abortus  and  Br.  melitensis, 
called  polysr.ccharied  C.  in  addition  to  proteins  and  nucleo- 
proteins.  Subsequently,  the  polysaccharide  was  purified, 
being  divided  into  two  components,  C-I  and  C-II,  with  the 
first  one  being  non-dialyzable  and  the  second  one  easily 
dialyzable.  Both  were  levorotatory ,  however,  after  hydrol¬ 
ysis,  they  became  dextrorotatory;  they  gave  a  positive  Ho- 
lisch  reaction  and  negative  tests  for  proteins.  Those 
substances  were  inactive  when  tested  in  precipitation  and 
fixation  of  complement  reactions.  Likewise,  they  had  no 
allergizing  or  toxic  activity. 

Toping  (1934)  obtained  material  of  a  polysaccharide 
nature ,  which  was  active  in  precipitation  and  agglutination 
reactions. 

Higginbothan  and  Healtman  (1936)  also  isolated  anti¬ 
genic  material  that  contained  active  polysaccharides  in  its 
structure  is  serum  precipitation  tests. 

Lisbonne  and  Monnier  (1936)  Isolated,  by  utilizing 
the  method  of  Biovin  and  Mesrobeanu  (extraction  with  trich¬ 
loroacetic  acid) ,  a  glucidic-lipoproteinic  antigen,  active 
in  serum  precipitation  tests. 

Fennel  and  Huddleson  (1937)  also  conducted  research 
on  the  antigenic  components  of  Brucella .  Subsequently,  the 
same  writers  (1938a,  1938b)  continued  their  studies  on  those 
antigens  and  determined  that  they  showed  similarity  with  the 
antigens  of  Boivin  and  Mesrobeanu  isolated  from  other  Gram 
negative  germs.  By  using  quantitative  precipitation  methods, 
it  was  also  observed  that  the  substances  isolated  from  three 
species  of  Brucella  are  not  identical,  since  they  can  be 
differentiated  serologica 1 ly .  They  also  report  that  although 
the  "endo-antigens"  of  Br.  abortus  and  Br.  suis  are  very 
similar,  although  not  reacting  identically,  they  would  make 
their  serological  differentiation  possible  in  that  way. 

Morales-Otero  and  Gonzales  (1938),  while  analyzing 
their  material  which  was  of  proteinic  nature  and  also  con¬ 
tained  polysaccharide  varying  from  1  to  1.5%,  observed  acti¬ 
vity  in  serum  preclpation  tests,  fixation  of  complement,  as 
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well  as  allergic  behavior  in  previously  inoculated  guinea 
pigs. 


Roman  (1938)  and  Renoux  (1939) ,  while  working  with  an 
antigen  isolated  by  means  of  the  Bolvin  and  Mesrobeanu  met¬ 
hod,  report  good  results  in  immunization  against  infection 
by  Br.  melitensis  in  guinea  pigs.  Nevertheless,  Stahl  and 
Hamman  (1941/  did  not  succeed  in  confirming  the  results  of 
Roman  and  Renoux. 

Huddleson  (1942)  obtained  from  living  cells  a  hydro¬ 
soluble,  labile  antigen,  capable  of  creating  an  immune  state. 

Mora les-Otero  and  Pomales-Lebron  (1943)  succeeded  in 
differentiating  the  species  of  Brucella  by  means  of  the  pre¬ 
cipitation  reaction,  utilizing  extracts  obtained  after  treat¬ 
ing  with  formamfde  (Fuller's  method).  They  ascertained  that 
all  the  extracts  of  Br.  abortus  and  Br.  suis  produce  a  ring 
of  precipitation  (UhTenhuth's  test )  with'  anti-abortus  and 
anti-suis  serums,  but  not  with  anti-melitensis  serum.  By 
using  the  homologous  Br.  melitensis  system,  they  also  ob¬ 
tained  a  positive  reaction. 

Parnas  and  Mierzejewski  (1957)  isolated  antigenic  frac¬ 
tion  of  the  three  species  of  Brucella,  by  studying  their  com¬ 
position  in  amino  acids,  as  well  as  the  component  sugars. 
Those  fractions  were  active  in  agglutination,  fixation  of 
complement,  passive  hemagglutination  reactions  and  allergic 
tests. 


Leon  and  Cano  (1958)  Isolated  a  polysaccharide  from 
Br.  melinensis  /sic;  should  read  melitensis7,  after  treat¬ 
ment  with  dist ill ed  water.  It  behaved  like  a  complex  hap- 
tene.  When  that  material  was  treated  with  aluminum  phos¬ 
phate,  it  proceeded  to  behave  like  a  complete  antigen,  pro¬ 
ducing  precipitant  and  complement  fixing  antibodies,  also 
increasing  their  resistance  to  lethal  doses  of  Brucella, 
which  was  also  observed  by  means  of  an  increase  in  the  op¬ 
sonocytophagic  index.  Meanwhile,  they  did  not  observe  al¬ 
lergic  reactions  in  animals  Inoculated  with  Brucella . 

Gary  and  colleagues  (1958)  described  a  levorotatory 
polysaccharide,  which,  after  heydrolysis,  contained  only 
g lucoso  in  its  molecule. 


Recently,  Olitzki  (1959,  1960)  and  Olitzki  and  Sul- 
itzeanu  (1958)  conducted  researc  on  the  antigenic  structure 
of  Brucella.  Summarizing  their  results,  it  is  observed  that 
at  least  six  antigenic  fractions  can  be  found,  and,  in  cer¬ 
tain  circumstances,  even  ten  antigenic  fractions  have  been 
described,  by  using  for  that  purpose  the  immunoprecipltation 
method  in  agar  gel,  in  accordance  with  Ouchterlony ’s  method. 

Carrere  and  colleagues  (1958)  made  studies  similar 
to  those  made  by  Olitzki  and  his  colleagues,  using  both  pre¬ 
parations  obtained  by  trituration  of  the  cells  or  by  ultra¬ 
sonic  treatment,  and  preparations  obtained  after  treating 
with  trichloroacetic  acid,  determining,  nevertheless,  only 
one  line  of  precipitation,  using  for  this  purpose  the  met¬ 
hods  of  Ouchterlony  and  Scheidegger.  In  those  experiments, 
they  also  used  material  isolated  from  species  of  Br.  mel- 
itensis,  Br.  abortus  and  Br.  suis.  They  determined  that  the 
extract*  antigens  are  identical  only  when  obtained  by  tri¬ 
turation  of  the  cells  or  after  ultrasonic  treatment.  Never¬ 
theless,  the  glucidic-lipoproteinic  antigens  of  Br.  meli- 
tensls  and  Br.  abortus  are  identical,  while  the  one  isolated 
from  Br.  suTs  is  antigenically  different. 

Barber  and  colleagues  (1962)  report  the  isolation  of 
a  polysaccharide  fraction  joined  to  nucleoprotein,  which 
probably  corresponds  to  the  M  antigen  of  Wilson  and  Miles, 
by  using  sodium  desoxycholate.  This  substance  does  ot  dis¬ 
play  the  behavior  of  a  complete  antigen,  but  it  is  capable 
of  causing  allergic  reactions.  By  means  of  the  gel-precipi¬ 
tation  reaction  on  agar,  they  confirmed  the  investigation 
by  Olitzki  (1960). 

As  has  been  seen,  there  is  much  discrepancy  in  the 
studies  found  in  writing  on  the  subject.  Besides  this,  the 
chemical  structure  of  the  Brucella  antigens  in  a  general 
way,  and  especially  of  t he  ca  rboh’ydra  te  antigens,  has  been 
little  studied. 

In  earlier  study  (Serpa  and  Fuks,  1960),  the  occur¬ 
rence  of  crossreactions  between  the  polysaccharide  of 
Brucella  abortus  and  of  the  tuberculosis  bacillus  was  de¬ 
termined  .  JTt  wa s  in  view  of  those  results  that  we  under¬ 
took  the  present  research,  attempting  to  determine  the 
physical,  chemical  and  physicochemical  constants  of  the 
polysaccharide  in  question,  in  order  to  compare  its  struc¬ 
ture  with  that  of  the  polysaccharide  of  the  previously 
studied  (Fuks,  1958)  tuberculosis  bacillus,  attempting  in 
this  way  throw  light  on  the  possible  mechanism  for  the 


-  4  - 


1  ' 
I 


occurrence  of  those  reactions. 


Material  and  Methods 

Polysaccharide  Antigen:  It  was  obtained  on  the  basis 
of  Brucella"  abortus ,  strain  B99,  using  a  modified  Fuller’s 
method  (Fulcs  and  colleagues,  1952-1953)  to  obtain  the  poly¬ 
saccharide  traction.  T<is  mass  of  germs  cultivated  in  an 
agar-tryptose  medium  was  killed  by  heat  and  washed  in  a 
0.85%  saline  solution  three  times,  being  finally  centrifuged  j 

at  a  high  speed  (10,000  rpm  for  15  minutes).  1 

t 

I 

Physical,  chemical  and  physiochemical  determinations: 

a.  Specific  rotatory  power:  An  aqueous  solution  of 
polysaccharide  in  a  concentration  of  100  mg%  anl  a  10  cm 
pipe  were  used. 

b.  Examination  for  glycogen:  This  was  done  with  a 
Lugol  solution  using  a  concentrated  solution  of  polysaccha¬ 
ride.  The  appearance  of  a  reddish-brown  color  was  consid¬ 
ered  as  a  positive  result. 

c.  Examination  for  nucleic  acid:  Dische's  test, 

described  in  Kabat  and  Meyer  (1948)  was  performed,  using  j 

cysteine  and  sulfuric  acid.  In  a  positive  reaction,  a  rose 

color  appears.  j 

i 

d.  Examination  for  proteins:  The  biuret  test  was  j 

made  and  dyeing  was  with  a  solution  of  bromophenol  blue.  \ 

e.  Examination  for  lipds:  0.1  ml  of  a  concentrated  | 

solution  of  polysaccharide  was  deposited  on  Whatman  filter 

paper  No.  1,  and,  after  it  had  dried,  it  was  exposed  in  1 

positive  cases.  Byeing  with  a  solution  of  Sudan  Black  BV 

was  also  used.  j 

f.  Examination  for  phosphate:  This  was  done  in  ac-  ( 

cordance  with  the  Hanes  and  Isherwood  (1949)  tests  and  I 

Feigl's  (1954)  spot-test.  ; 

g.  Examination  for  inositol;  Scherer's  test  was  made 
in  accordance  with  the  indications  described  in  Polonowski 
(1952). 
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h.  Presence  of  carbohydrates:  Molisch’s  reaction 
was  performed,  using  a  recent  solution  of  alpha-naphthol 
and  concentrated  sulfuric  acid. 

i.  Presence  of  pentoses:  This  was  determined  by  per¬ 
forming  Bial's  test  in  accordance  with  the  method  described 
in  Hawk  and  colleagu.s  (1954). 

j.  Presence  of  free  reducing  sugar:  Horrocks's  (1949) 
method  was  carried  out,  using  a  concentrated  solution  of 
polysaccha  ride . 

k.  Chromatographic  analysis:  1)  Hydrolysis  of  the 
polysaccharide:  Hydrolysis  was  accomplished  with  normal 
hydrochloric  acid,  in  a  closed  test-tube,  by  heating  it  at 
85°C  for  24  hours.  This  was  followed  by  neutralization  with 
sodium  carbonate.  A  4%  solution  of  polysaccharide  was  used 
for  this  process.  2)  Method  used:  Ascending  chromatography 
in  Pyrex  vat,  60  cm  long  by  29  cm  wide  was  utilized.  3) 
Chromatographic  paper  used:  Whatman  No.  1  paper  was  used 

in  sheets  46  cm  by  28  cm,  with  the  hydrolized  polysaccharide 
and  the  known  sugars  being  deposited  at  intervals  of  2.5  cm 
between  them.  4)  Mixture  of  solvents:  A  mixture  of  n-but- 
anol  (67  ml),  acetic  acid  (23  ml)  and  water  (10  ml),  pre¬ 
pared  24  hours  before,  was  used  for  saturating  the  chromato¬ 
graphic  chamber.  5)  Developers:  Various  developers  were 
used,  namely:  a  mixture  of  benzidine,  acetic  acid,  ethyl 
alcohol  (Horrocks,  1949),  triphenyltetrazolium  chloride,  2%, 
and  sodium  hydroxide  (Wallenfels,  1950),  R.  antrona  (Bl^ck, 
1958)  and  Ehrlich's  reagent,  for  glucosamine  (Block,  1958). 

l.  Denslmetry:  We  used  the  filter-weighing  method, 
polysaccharide  in  a  concentration  of  1  g%  and  temperature 
25°C. 


m.  Viscosiaetry :  The  Ostwald  visconsimeter  was  used 
and  a  solution  of  polysaccharide  in  a  concentration  of  1  g%. 
The  temperature  used  was  23.5°C 

n.  Dialysis:  Test  was  made,  using  polysaccharide  in 
a  concentration  of  0.6  mg  in  10  ml  of  saline,  for  48  hours, 
with  the  saline  being  replaced  every  10-12  hours. 

o.  Ultracentrifugation:  The  Beckman  analytical  ultra- 
centrifuge  was  used  and  a  1%  solution  of  polysaccharide  in 
distilled  water  and  65,000  rpm. 

p.  Electrophoresis  on  paper:  A  power  supply  with  a 
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450  volt  capacity  was  used  and  a  3%  solution  of  polysaccha¬ 
ride,  for  20  hours,  utilizing  a  volume  of  0.05  ml,  a  cur¬ 
rent  of  15  mA/cm  and  room  temperature.  The  periodate  met¬ 
hod  (Block,  1958)  was  used  as  a  developer  and  simple  absorp¬ 
tion  with  methylene  blue  in  a  alcohol  solution  (Block,  1958). 

q.  Spectrophotometry:  The  Beckman  spectrophotometer 
was  used  and  an  aqueous  solution  of  polysaccharide  antigen 
in  a  concentration  of  0.5%. 

r.  Immunoelectrophoresis:  This  was  performed,  using 
1%  purified  agar,  veronal  buffer  pH  8.6  m  0.1,  current  of 
0.8  mA/cra  for  a  period  of  12  hours,  after  which  hyperimmune 
serum  was  added,  with  the  reading  taken  24  hours  later. 


Results 

The  analysis  made  on  the  material  obtained  from  Br. 
abortus  B99  with  formamide  showed  that  it  is  a  polysaccha¬ 
ride,  optically  inactive,  showing  as  a  contaminant  traces 
of  glycogen  and  nucleic  acid  (deozyribonucleic) .  It  does 
contain  proteins,  since  the  biuret  test  and  dyeiDg  with 
bromophenol  blue  gave  negative  results.  Likewise,  it  does 
not  contain  lipids  or  inositol. 

The  Bial's  test  was  positive,  indicating  that  it  con¬ 
tains  pentose.  The  llolisch's  test  was  strongly  positive. 

It  does  not  contain  free  reducing  sugar,  but  does  con¬ 
tain  a  small  amount  of  phosphates  (perhaps  caused  by  the 
nucleic  acid) . 

The  chromatographic  analysis  revealed  the  presence  of 
the  following  sugars:  deoxyribose  —  which  could  possibly 
come  from  the  nucleic  acid  —  (12.5%),  glucose  —  due  per¬ 
haps  to  the  glycogen  —  (11.3%),  glucuronic  acid  (51.7%), 
and  glucosamine  (11.0%). 

The  viscosimetry  made  with  Brucella  polysaccharide, 
using  a  1%  solution  in  distilled  water  and  the  Oswald  vis¬ 
cosimeter  and  a  temperature  of  23.5°  C,  repealed  the  fol¬ 
lowing  results:  relative  viscosity  1.1092  and  absolute 
viscosity  (>))  1.0260  centipoise. 

The  polysaccharide  in  question  is  not  dialyzable  and 
when  subjected  to  spectrophotometry  showed  absorption  in 


the  band  from  240 mji  to  270m/A  ,  that  is,  in  the  ultraviolet 
band,  possibly  due  to  the  contaminating  nucleic  acid. 

The  polysaccharide  subject  to  ultracentrifugation  re¬ 
vealed  homogeneity,  which  was  also  observed  with  electro** 
phoresis  on  paper. 

The  data  that  we  have  just  presented  are  outlined  in 
Tables  1  and  II. 


Table  1 

Chemica 1  Determinations  Made  with  the  Polysaccharide 
Antigen  of  Brucella  Abscrtus  B99,  " 

Isolated  witiT“Formamido 


Nature  of  Examination 

Method  used 

Results 

Glycogen 

Treatment  with 

Traces 

• 

Lugol 

Nucleic  acids 

Dische's  test 

Weakly  positive 

Proteins 

Biuret  test 

\ 

Bromophenol  blue 

Negative 

Lipids 

Osmic  acid  test 

Sudan  Black  BV 

Negative 

Phosphates 

Hanes  and  Isher- 

'  *  . 

wood  method; 

Feigl's  spot- 

test 

Positive 

Inositol 

Scherer’s  -dst 

Negative 

Pentoses 

Bial's  test 

Weakly  positive 

Carbohydrates 

Molisch'e  test 

Positive 

Free  reducing 
sugar 

Horrock's  teat 

Negative 
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Table  II 


Physical  and  Physicochemical  Dete 
with  the  Purified  Polysacchari 
of  Brucella  Abortus  B99,  0 
with  Fuller’s  Method 


Test  Used 

Apparatus 

Used 

Concen¬ 

tration 

Viscosimetry  Oswald  vis¬ 
cosimeter 

1  g%  in 
distill¬ 
ed  water 

Spectropho¬ 

tometry 

Beckman  speo- 
trophoto- 
mater 

0.5  g% 

Ultracentri- 

fugation 

Beckman  an¬ 
alytical  ul¬ 
tra— centri¬ 
fuge 

1  g%  in 
distill¬ 
ed  water 

Electropho¬ 
resis  on  pa¬ 
per.  Devel¬ 
oper:  perio¬ 
date,  lille- 
gible]  and 
starch,  alco 
holic  methy¬ 
lene  blue 

Domestically 
manufactured 
power  supply 
450  V  poten¬ 
tial 

3  g%  in 

I  distill¬ 
ed  water, 
0.05  ml. 
0.15  mA/ 
cm,  20 
hours 

Chromatogra-  Glass  vat, 
phic  analysis:  60  cm  X 

Solvents:  n-bu-  29  cm  wide 
tnnol,  acetic 
act/;  water 
(W  .10  ml) 

Devi  ers: 

a.  orrocks 

b.  Wallenfels 

c.  Antrona 

d.  Ehrlich 


Polarimetry  Laurent  Po-  c  -  100  mgx  26°  26° 

la  rime  ter  t  ■  100  /«_/  ■  in“ 

/Illegible/  afctive 

Continuous 

analysis  6  mg%  0°C  Non-dialyz- 

able 

Discussion 

As  was  seen  in  the  introduction  to  this  study,  sever¬ 
al  writers  have  studied  the  antigenic  structure  of  the  germs 
belonging  to  the  genus  Brucella ,  with,  on  the  other  hand, 
numerous  points  of  discussion  among  the  writers. 

In  the  first  studies  found,  the  authors  are  not  con¬ 
cerned  with  the  smooth  or  rough  phase  of  the  colony;  hence 
several  of  those  studies  aje  not  as  reliable  as  might  be 
desired. 

Other  writers  (Burnet,  1922;  Schoenholtz  and  Meyer, 
1927)  were  concerned  with  isolating  substances  from  Bru¬ 
cellas,  observing  their  antigenic  activity  or  allergic  pro- 
perties. 

Wilson  and  Miles  (1932),  in  their  study  of  the  com¬ 
ponents  of  germs  of  the  genus  Brucella,  postulated  the  ex¬ 
istence  of  two  antigens,  but  they  could  not  be  isolated. 

With  the  studies  by  Faviili  and  Biancallani  (1932) , 
we  have  the  description  of  a  polysaccharide  isolated  from 
Brucella  raelitensis,  giving  a  reaction  for  uronic  acid  and 
abseuce  o?  pentose.  After  hydrolysis,  they  also  found  the 
presence  of  glucose  and  galactose. 

Huston  and  colleagues  0934)  determined,  by  studying 
a  polysaccharide  isolated  from  the  three  species,  that  this 
substance  could  be  broken  down  into  two  fractions,  C-I  and 
C-IX,  both  of  which  give  the  Molisch  reaction  and  negative 
tests  for  proteins.  Nevertheless,  these  fractions  were  ie- 
acti^e  in  tests  for  precipitation,  fixation  of  complement, 
allergic  activity,  and  they  also  are  atcxic. 

Meanwhile,  Topping  (1934)  described  a  polysaccharide 
fraction  that  was  active  in  a  precipitation  test  and  that 
also  was  observed  by  Higginbothan  and  Healtman  (1936)  in 
the  material  isolated  by  them. 

Lisbonne  and  Monnier  (1936)  isolated  a  glucidic- 
lipoprcteinic  antigen  by  extraction  with  trichloroacetic 


acid,  which  was  active  in  precipitation  tests  and  which 
nJ.so  oh*  by  Pennell  and  Ituddleson  (1937,  1938a, 

1938b).  Tii>  .c  sap;'.?  authors  also  observed  that  it  was  pos¬ 
sible  to  show  difference  between  the  antigens  of  the  three 
species  by  u»ln;'  quantitative  procipita tlon  mat hods.  It 
is  to  be  emphasized  that  Pennell  and  Kucicileson  determined 
that  materials  isolated  for  Brucella  suis  and  Br.  abortus 
are  very  similar. 

Material  of  a  proteinic  nature,  containing  polysaccha¬ 
ride  as  a  contaminant  in  a  proportion  of  1  to  1.5%,  active 
in  precipitation  and  fixation  of  complement  tests  and  show¬ 
ing  allergic  behavior,  was  described  by  Morales-Otero  and 
Gonzalez  (1938) 

Precipitation  reaction  was  obtained  by  Morales-Otero 
and  Poraales-Lebron  (1943),  by  using  an  antigen  extracted  by 
treating  with  formamide  (Fuller's  method);  those  authors  al¬ 
so  reported  that  it  is  possible  to  determine  differences 
between  the  Brucella  species.  Those  writers  observed,  like¬ 
wise,  that  extracts  of  Br.  abortus  and  Br.  suis  give  cross¬ 
reactions  between  themselves7  while  the  precipitation  re¬ 
action  in  the  JBr.  melitensis  system  appeared  only  in  the 
homologous  system. 

When  Parnas  and  Mierzejewski  (1957)  studied  he  anti¬ 
genic  fractions  of  the  three  species  of  Brucella,  they  de¬ 
termined  that  it  was  possible  to  obtain  proteinic  and  poly¬ 
saccharide  antigens,  capable  of  reacting  in  fixation  of  com¬ 
plement,  agglutination,  passive  hemagglutination  reactions 
and  capable  of  producing  allergic  reactions. 

They  determined  that  the  amino  acids  present  were  the 
following:  leucine,  iaoleucine,  phenylalanine,  valine,  me¬ 
thionine,  proline,  tryptophan,  tyrosine,  alanine,  threonine, 
lysine,  glycocholic  acid,  serine,  glutamic  acid,  aspartic 
acid,  cystine,  arginine,  and  histidine;  and  as  component 
sugars  glucosamine,  galactose,  glucose,  mannose,  fructose, 
arabinoee,  xylose,  uronic  acid  and  another  unidentified 
sugar. 

Leon  and  Cano  (1958)  isolated  a  polysaccharide  frac¬ 
tion  from  Br.  melitensis,  which  behaved  like  a  complex  hap- 
tene,  which,  when  treated  with  aluminum  phosphate  proceeded 
to  behave  like  a  complete  antigen,  stimulating  the  production 
of  precipitant  and  complement  fixing  antibodies. 

Cary  and  colleagues  (1958)  described  a  levorotatory 
polysaccharide,  which  is  a  polymer  of  glucose. 
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Olitzki.  (1959,  1960)  and  Olitzki  and  Sulitzcanu  (1958) 
conducted  research  on  the  antigenic  structure  of  Brucella , 
describing  at  least  six  antigenic  fractions  and,  under 
certain  conditions,  even  ten  antigenic  fractions  were  found 
by  using  the  gel  precipitation  method  in  accordance  with 
Ouchterlony.  Meanwhile,  when  Carrere  and  colleagues  (1958) 
made  studios  similar  to  those  made  by  Olitzki  and  his 
collaborators,  using  preparations  obtained  by  trituration  of 
the  cells  or  ultrasonic  treatment,  and  after  treating  with 
trichloroacetic  acid,  they  determined  only  the  appearance 
of  one  single  line  of  precipitation.  Moreover,  those  last- 
mentioned  authors  report  that  the  glucidic-lipoproteinic 
antigens  differ  from  the  ones  extracted  by  the  other  two 
methods  and  that  the  glucidic-lipoproteinic  antigens  of 
Br.  melitensls  and  Br.  abortus  are  identical  serologically, 
while  the  one  isolated  from  Br.  suis  is  anti^enically  dif¬ 
ferent.  *“ 

Barber  and  colleagues  (1962),  meanwhile,  confirmed 
Olitzki' s  (1960)  studies  and  they  also  report  the  isolation 
of  a  carbohydrate  component  joined  to  a  nucleoproteinic 
fraction  which  probably  corresponds  to  substance  M  of  Wil¬ 
son  and  Miles. 


The  polysaccharide  antigen  isolated  by  us,  also  by 
means  of  formamide,  containing  traces  of  glycogen  and  nu-  j 

cleic  acid,  shows  behavior  like  a  complex  haptene  (Serpa 
and  Fuks,  1962).  It  differs  from  the  polysaccharide  iso¬ 
lated  from  the  tuberculosis  bacillus  in  several  respects, 
namely:  specific  rotatory  power,  since,  while  the  one  iso¬ 
lated  from  Brucella  is  inactive,  the  one  from  the  tuberculosis 
bacillus  has  a  £a  a  86°;  viscosimetry ,  being  less  viscous 
than  the  polysaccTTaride  of  the  tuberculosis  bacillus,  den- 
simetry  and  chromatographic  analysis,  in  which  we  see  that 
while  certain  sugars  arc  not  found  in  the  polysaccharide 
isolated  from  the  tuberculosis  bacillus,  others  are  common, 
such  as  galactose  and  glucosamine,  differing  nevertheless 
in  their  proportions,  with  the  occurrence  of  abstraction  of 
the  glucose,  which  could  come  from  the  glycogen,  and  deoxy- 
ribose,  which  could  be  produced  by  the  nucleic  acid. 

The  polysaccharide  isolated  from  Brucella,  just  like  j 

the  one  from  the  tuberculosis  bacillus,  does  not  contain 
protein,  lipids  or  inositol,  gives  positive  Gial  and  Molisch 
reactions,  is  non-dialyzable,  with  a  maximum  absorption  in  < 

the  240  ntyt  to  ?.70  mp  band.  Its  homogeneity  was  tested  by 
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the  analytical  iiltracentrifuge,  electrophoresis  on  paper 
anu  inuuunoclcctrophoresis . 

When  the  material  in  question  is  compared  with  the 
data  found  in  the  literature,  it  can  he  related  to  the 
material  found  by  Favilli  and  Biancallani  (1932),  Parnas 
and  Mierzejewski  (1957),  Dubrovskaia  and  colleagues  (1958), 
with  regard  to  the  presence  of  uronic  acid,  Huston  and  col¬ 
leagues  (1934)  with  regard  to  what  he  says  concerning  dialy¬ 
sis,  but  differing  from  this  one  in  that  the  polysaccharide 
studied  by  us  is  highly  active  in  precipitation  tests,  which 
has  also  been  described  by  various  writers  (Topping,  1934; 
Higginbothan  and  Healthman,  1936;  Lisbonne  and  Monnier, 

1936;  Pennell  and  Huddleson,  1937,  1938;  Horales-Otero  and 
Pomales-Lebron,  1943;  Olitzki,  1959,  1960;  Olitski  and  Suli- 
tzeanu,  1958;  Carrere  and  colleagues,  1958;  Bogomolova,  1957). 

It  should  also  be  mentioned  that  the  composition  of 
the  sugars  in  our  material  is  similar  to  that  observed  by 
Parnas  and  Mierzejewski  (1957),  in  the  same  way  as  in  the 
capability  of  the  isolated  polysaccharide  to  be  able  to  fix 
itself  on  erythrocytes  making  their  utilization  possible  in 
tests  for  passive  hemagglutination. 

Finally,  it  seems  that  the  mechanism  for  the  occurrence 
of  cross-reactions  between  the  polysaccharides  of  Brucella 
and  of  the  tuberculosis  bacillus  could  stem  from  the  coexis- 
tence  of  the  galactose  and  glucosamine  fractions.  Meanwhile, 
research  on  the  matter  is  in  progress. 


Summa ry 

A  polysaccharide  fraction  isolated  from  Br.  abortus 
B99,  in  smooth  phase,  by  means  of  the  formamide  method 
(Fuller's  method)  is  analyzed  in  the  present  paper,  and  an 
attempt  is  made  to  compare  its  properties  and  chemical  and 
structure  with  the  polysaccharide  of  the  tuberculosis  bacil¬ 
lus  isolated  under  the  same  conditions  and  studied  earlier 
(Fuks,  1958). 

The  polysaccharide  isolated  from  Brucella  differs 
from  the  polysaccharide  of  the  t ube r c u losIsHba c i 1 1 us  with 
regard  to  densimetry,  viscosimetry ,  specific  rotatory  power 
and  presence  of  uronic  acid. 

With  a  chromatographic  analysis,  differences  were  ob¬ 
served  with  regard  to  the  proportions  of  the  component  sugars, 
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with  galactose  and  glucosamine  occurring  as  common  sugars 
with  abstraction  of  glucose  occurring  (which  could  be  caused 
by  the  glycogen  found  as  a  contaminant  in  traces). 


The  polysaccharide  in  question  has  the  behavior  of  a 
complexe  haptene,  does  not  contain  protein,  lipids  or  in¬ 
ositol,  is  not  dialyzable,  is  homogeneous  when  tested  by 
the  analytical  ultracentrifuge,  electrophoresis  on  paper 
and  Immunoelectrophoresis. 


Summa ry 

t 

In  the  present  paper  a  polysaccharide  fraction  iso la J ^d 
from  a  smooth  Brucella  abortus  B99  strain  by  the  formamide 
technique  (Fuller's  technique)  was  analysed.  Its  properties 
and  chemical  constitution  have  been  compared  with  those  of 
the  polysaccharide  fraction  of  the  tubercle  bacilli  isolated 
under  the  same  conditions  and  studied  earlier  (Fuks,  1958) 
because  of  the  occurrence  of  cross  reactions  between  them. 

The  density,  viscosimetry ,  optical  rotation  are  dif¬ 
ferent  in  both  polysaccharides.  Brucella  polysaccharide 
contains  uronic  acid. 

The  polysaccharide  fraction  has  a  behavior  of  a  com¬ 
plex  hapten,  it  does  not  contain  protein,  lipids  or  inc- 
sitol.  It  does  not  dialyse  and  showed  homogeneity  when  sub¬ 
mitted  to  analytical  ultracentriiuge,  paper  electrophoresis 
and  immunolectrophoresis  techniques.  /  . 
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